Abstract-The objective of this research was to investigate the effects of supplementing two feedstuffs, Pomegranate Seed Pulp (PSP) as a source of plant secondary compounds or Soybean Oil (SO) as an energy source in order to enhance production performance and milk quality of Saanen dairy goats. Eight lactating cross-bred goats were assigned to receive diets in a replicated 4 × 4 Latin square design with 4 periods of 14 d adaptation and 7 d of data and sample collection.
I. INTRODUCTION
Pomegranate (Punica granatum L.) has exert beneficial advantages, is an attractive source of bioactive compounds, natural food preservatives. Pomegranate medicinal bioactive ingredients include several groups of phytochemical compounds [1] , [2] , in particular, phenolic compounds which have high correlation with diseasefighting compounds and natural antioxidant capacity, help to maintain human health to preventing diseases [3] . Pomegranate ingredients are used as nutraceuticals [3] , Manuscript received September 24, 2017; revised January 29, 2018. herbal medicines, and pharmaceutical formulations. Polyphenolic ingredients and hydrolysable tannins of pomegranate including ellagic tannins, ellagic acid, punicalin, punicalagin and gallic acid which have been shown properties of pathogen inhibition both in situ and in vitro. Pomegranate multi-functionality ingredients inhibit growth of prostate and breast cancer cells [4] , [5] , exhibit high activities of antibacterial, anti-inflammatory, anti-allergic [6] , anti-mutagenic, anti-hypertension [7] , immunomodulatory [8] , neuroprotective property [9] and skin protection to UVB exposure [5] . In Thailand Pomegranate Seed Pulp (PSP) is by-products from small holding agriculture, household sector and pomegranate juice vender. Pomegranate Seeds Pulp (PSPs) are byproducts of extracting the juice from pomegranates. These by-products, PSPs, may have the potential to be a good source of nutrients for livestock feeds at cheap prices and to reduce the cost of animal production [10] - [18] . As alternative feed resource, the pomegranate byproducts antioxidant polyphenol-rich could be used as new raw material of dietary nutrient in support of milk production. Thus, PSP's untapped potential was encouraged the formation of this trial on value-addition capacity of feedstock PSP waste.
Supplemental lipids in goat feed formulations are used to increase the rations energy density and for developing nutritional or economic strategy. Dietary lipid manipulation could enhance the nutritional and energy quality of goat milk [19] - [22] , to increases proportions of Monounsaturated Fatty Acids (MUFAs) and Polyunsaturated Fatty Acids (PUFAs) in milk fat, thereby improving health of human consumers [19] . Dietary manipulation by feeding plant oil rich in either linoleic acid (C18:2, LA) or alpha-linolenic acid (C18:3, ALA), soybean oil (SO), has been shown to increase the functional bioactive fatty acids in milk and healthy fat [20] - [22] . However, this may increase the occurrence of spontaneous oxidized deterioration flavor in milk. The presence of natural antioxidants in pomegranate seed pulp, such as polyphenols, may inhibit milk fat oxidation. Scientific assessment effects of Pomegranate Seed Pulp (PSP) and Soybean Oil (SO) of dairy goat diets on milk fatty acid profile and animal health beneficial phytochemicals and milk antioxidant capacity are lacking.
Very little research has addressed these combination effects of these powerful ingredients (PSPSO) on productive performance of goat.
The objective of this research was to investigate the effects of supplementing two feedstuffs, dried pomegranate seed pulp as a replacement of fine rice bran and partial replacement of broken rice in the diets, or soybean oil as an energy source in order to improve nutrient digestibility, quality and production of goats.
II. MATERIAL AND METHODS

A. Research Location, Animals, Diets, Experimental
Design, Digestibilities, Facilities and Managements The experiment was conducted at the private research farm in geographic location of the Faculty of Agricultural Technology, KMITL, Bangkok, Thailand between the years of 2010 and 2012. Eight healthy multiparous lactating crossbred Saanen dairy goats were used in this study. The animals, averaging 41+1.5 kg body weight (BW), 48+2.1 days in milk (DIM), and producing 1.98+0.35 kg of milk/d at the beginning of the trial, were balanced and were divided into 2 groups of 8. Within each group, goats were exposed to each 4 treatments using replicated 4X4 Williams Latin square design. Or each experimental period, within square, goats were randomly assigned to a sequence of four diets during each of the four 21-d periods (14 d of diet adaptations and 7 d of sample collections).
The four dietary treatments were designated as follows: 1) control diet/unsupplementation (CON), 2) control diet and supplemented with dried pomegranate seeds pulp (PSP) at 120 g/kgDM, 3) control diet and supplemented with soybean oil (SO) at 50 g/kgDM, and 4) control diet and supplemented with SO at 50 g/kgDM and PSP at 120 g/kgDM (PSPSO) of concentrate diet. In this experiment pomegranate fruits and soybean are commonly consumed and commercially grown in Thailand, and use the pomegranate seeds pulp by-product from small scale agribusiness sector and local private holder and soybean oil from soybean oil agro-industrial manufacturer.
The basal diet was Finger hay (Digitaria eriantha cv. Taiwan) and the concentrate diets were prepared every week. The diets were compounded to be iso-nitrogenous (166 g/kgDM). The CON and PSP diets were isoenergetic (2.4 Mcal/kgDM), and the SO and PSPSO were isoenergetic (2.6 Mcal/kgDM). The experimental diets were based on 36% roughage and 64% concentrates (including either 120 g/kgDM PSP or 50 g/kgDM SO) and formulated to meet the nutrient requirement of dairy goats. Levels of broken rice and soybean meal ingredient were adjusted slightly to ensure that diets were isoproteic (166 g/kgDM). The nutritional management and feed formulations were formulated according to the recommendations of the Bureau of Animal Nutrition Development (BAND, 2010), Livestock Development Department of Thailand (DLD) [23] . The proportion of the ingredients of the diets are presented in Table I . Concentrate mixtures contained ingredients as ground maize, broken rice, rice bran, soybean meal, dried pomegranate seed pulp, soybean oil, bone meal, sodium chloride, and mineral-vitamin mix (each kg of the vitamin-mineral premix contained (DM basis): vitaminA (50000IU), vitamin3 (10000IU), vitaminE (0.1g), calcium (196g), phosphorus (96g), sodium (71g), magnesium (19g), iron (3g), copper (0.3 g), manganese (2g), zinc (3g), cobalt (0.1g), iodine (0.1g), selenium (0.001g).
Body weights were measured daily during the sampling period prior to feeding. Subsequent weights were taken every 21 days. Hay was offered ad libitum. The concentrates were accessible as two equal meals at 06:30 and 14:30 h; the experimental diets were given to feed refusals between 5 and 10% of the total concentrate offered on as fed-basis. The conventional method of in vivo digestibility was used in this study. Digestibility level of the whole body animal was the total tract apparent nutrient digestibility (TTAD) [24] . Nutrient TTAD were measured using acidinsoluble ash as an internal maker. Thus, during the last 7 days of each period, feed consumption measurements, feed refusals, and total collection of feces per day were sampled daily in the collection period and pooled within period. Feces and feed refusals were collected daily, before the morning feeding, of each collection period and pooled within goat and period. Only 10% of total feces were kept and all diet samples were frozen at −20°C for subsequent drying at 55°C. All samples were ground through a 1 mm screen in a Wiley mill for further analyses.
Before p.m. milking, the concentrate diet was placed for control hay intake. The animals were housed in individual stalls to support individual feed consumption. The animals were allowed free access to fresh water. The goats were milked at 07:30 and 15:30 h and milk yield was recorded at each milking. Two consecutive milk samples of both the a.m. and p.m. milkings were pooled daily or were composted on a proportional weight basis per milking time. The samples were split into 2 aliquots.
The first aliquot was not added for preservation of milk samples. For the second aliquot of milk, sodium azide tablet was added for preservation of milk samples, for one tablet contains 8 mg sodium azide [25] . The milk samples were stored in ice boxes or under refrigeration and transported to our laboratory and the second aliquot kept at 4°C until analysis for milk components and somatic cell count (SCC). For the first aliquot of milk was stored at −20°C until it was analyzed for fatty acid profile by GLC analysis (result of fatty acid profile was not presented in this paper). [26] . The cell wall analysis, Neutral Detergent Fiber (NDF) and Acid Detergent Fiber (ADF) content of samples were analyzed according to Van Soest system [27] . The metabolizable energy (ME) contents of diets were estimated from their chemical composition following the equation of [28] ; ME (Mcal/kgDM) = 0.012 CP + 0.031 EE + 0.005 CF + 0.014 NFE. The nonfibrous carbohydrates (NFC) were calculated according to the equation; NFC (g/ kgDM) = 1000 (g/kg) − (g/kg NDF + g/kg CP + g/kg EE + g/kg Ash). Chemical composition details and calculation of energy values of the experimental diets were provided in Table II . Intake of NFC, NDF and intake of the NFC:NDF ratio were calculated,, as illustrated in Table III . Measurements of milk commercial traits by milk content analyzer (LactoStar: 3510-072003, Funke Gerber, Berlin, Germany) after appropriate calibration of the instrument were made. The milk samples were used to measure somatic cell count (× 10 3 cells/ml) using a Foss Electric Fossomatic cell counter.
C. Preparation of Crude Methanol Extracts from Dried
Diet Sample or Milk, Determination of Phenolics and Flavonoids Preparation of crude methanol extracts of phenolics from dried diet sample or milk are influenced by their chemical nature, liquid or solid state, extraction method applied, and presence of interfering substances. According to that, it is application procedure that is an appropriateness for phenolics extraction in different state of samples and food matrixes. All polyphenols were determined by using the method described in [29] - [31] by Folin-Ciocalteau. Total phenols results were expressed as gallic acid equivalents (GAE, mg/l milk and mg/kg feed) Non-tannin phenols obtained after precipitating with polyvinyl polypyrrolidone. Total tannins were estimated from the difference between total phenols and non-tannin phenolics. Flavonoids were determined by using the method described in [32] . Concentrations of flavonoids were expressed as quercetin equivalents (QE, mg/l milk).
D. Statistical Analysis
All data obtained from the experiment were statistically analyzed according to a repeated 4×4 Latin square design using model of SAS package. Data of feed intake, milk production & composition, and efficien-cy, milk fatty acid, milk phenolic were analyzed using MIXED model, but with sample time as a repeated measure. Goat, period and goat by period were considered as random effects. Effects of dietary treatments were considered as fixed effects. Least squares means (LS MEANS) were computed and detected the difference between dietary treatments. LS comparisons means of the different treatments were done using Fisher's protected LSD (least significant difference) adjustment for the probability. Effects of dietary treatments are declared significant P≤0.05, and trends are declared at 0.05< P≤ 0.10.
III. RESULTS AND DISCUSSION
A. Feed Intake and Nutrient Digestibility
Dietary CP content was similar among treatments. NDF was 6.21% higher in PSP and PSPSO diets compared to the CON diet and SO diet. NFC content was the lowest in PSPSO diet (3,553g/kgDM) and NFC content was the highest in CON diet (3,968g/kgDM). The ether extract level of the diets increased from 23g/kgDM (CON diet and PSP diet) to 67g/kgDM (diets containing soybean oil or pomegranate seed pulp). Consequently, the diets containing oil (SO and PSPSO diets) had a higher (2.61Mcal/kgDM) concentration of metabolizable energy (ME) in relation to the CON diet and PSP diet (2.44 Mcal/kgDM).
The mean of BW, DM intake, and nutrients intake of goats are presented in Table III . The supplementation of pomegranate seed pulp or soybean oil in the experimental diets did not affect (P>0.10) the variation of the goat's body weight, DM intake, DM intake/BW 0.75 and protein intake. The BW ranged from 46.85 to 47.88kg. Supplementation of PSP or SO in goat feeds had no effect
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©2018 Journal of Advanced Agricultural Technologies on BW change which indicated that the energy for milk production had been met by the energy in the diets [23] . Experimental diets were isocaloric across treaments, averaging 2.5Mcal/kgDM and were formu-lated to meet requirement. In contrast, [12] demonstrated that dietary supplementation with fresh pomegranate peels tended to increase BWgain in bull calves. Average daily DM intake ranged from 1,594 to 1,625g/day and protein intake ranged from 299.96 to 302.41g/day. In agreement with our study, [33] reported that DM intake of goat was not influenced by the addition of 120g/kgDM Pomegranate Seed Pulp (PSP) in the diet.
The EE intakes of goats were significantly increased (P<0.0001) when the diets supplemented with soybean oil (The SO and PSPSO diets). The ME intakes of the CON and PSP goats were significantly decreased (2.78, 2.73Mcal/d) compared with (P<0.05) the SO and PSPSO goats (3.03, 2.98 Mcal/d). The NDF intakes of goats were significantly increased (P<0.05) when the diets supplemented with pomegranate seed pulp (the PSP and PSPSO diets). The intake of NFC was the lowest in goats receiving PSPSO diet (647.57g/d) and intake NFC was the highest in goats receiving CON diet (723.39 g/d). The intake of NFC was significantly lower (P<0.045) in goats receiving SO diet than PSP diet. Goats with pomegranate seed pulp and soybean oil supplementation (PSPSO diet) had the lowest (P<0.05) NFC:NDF intake (1.04) and CON diet had the highest (P<0.05) NFC:NDF intake (1.23).
Excessive amounts of non-structural carbohydrates intake and inadequate fiber intake may predispose animals to sub-acute ruminal acidosis (SARA) [34] . SARA is digestive disorder in dairy ruminants and affects ruminal fermentation pattern and rumen microbial flora changes and consequently impair ruminants productivity. SARA induction was performed by increasing dietary NFC to NDF ratio from 1.02 to 1.24, 1.63 and 2.58 [35] .
In this experiment, dried PSP or SO were used, which resulted differences on the NFC:NDF ratio. In our result the highest NFC:NDF ratio and abundant NFC of CON diet might be considered optimal for minimizing the risk of SARA for dairy goats. Nutrient digestibilities of goat feeds are presented in Table IV . Result similarity to [36] , Dietary PSP or SO had no effect on the TTAD of DM (P=0.152), whereas TTAD of EE, NDF and ADF tended to increase (P=0.064, 0.094, 0.072 respectively). The TTAD of CP tended to decrease (P=0.061).
All diets, except CON diet, digestibilities of EE, NDF and ADF tended to increase and digestibility of CP tended to decrease and nevertheless dietary PSP and SO had no effect on the total tract apparent digestibilities of DM, CP, EE, NDF and ADF (P>0.05). Lack of differences in nutrient digestibility was probably due to non-influence of all diets on DMI variation. Moreover the lower TTAD of nutrients were a result of the high lignin content of by-products [37] , [38] .
The minimum ammonia concentrations require to maximum digestion depended on feed fermentability, if readily degradable carbohydrates were available, higher rumen ammonia N concentration was needed for maximum digestion. The PSPSO diet in this experiment contained a sufficient concentration of available total nonstructural carbohydrates and/or readily degradable carbohydrates (648g/d, NFC intake) and may have required greater ammonia concentration for maximum digestion, which stimulate activity of cellulotytic bacteria and ultimately increased NDF digestibility, compared with the other diets. Increase in NDF and ADF digestions were significantly increased when the diets had higher dietary CP levels. In this experiment dietary CP levels of all rations were high and were iso-proteic averaging 166g/kgDM) and should have digestion maximum NDF (464g/kgDM) digestion and ADF digestion (271g/kgDM) by the PSPSO diet. In this study the total tract apparent digestibility (TTAD) of CP tended (P=0.061) to decrease in PSP, SO and PSPSO diets (Table IV) . High concentrations of PSP hydrolysable tannins might reduce proteins digestibility [37] These results indicate that the effects of secondary phytochemicals on proteins/nutrients digestibility vary with phytochemical structure, concentration of these phytocompounds and the geographical cultivar or plant source exploited [38] . The additional amount of digestible EE from PSP, SO and PSPSO diets then may have contributed to decrease TTAD of CP. The reduction amount of digestible CP from PSP and PSPSO diets may be related to high polyphenols content of PSP (42g/kg of DM) or PSP tannins, which reduces CP digestibility by RY 
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binding directly and by inhibition of proteolytic digestive enzymes in the lower gastrointestinal tract [38] and may limited amino acids absorption. But in this experiment, however, PSP use had no adverse effects of PSP tannins on protein digestibility.
Tendency of increasing digestibility of EE (P=0.064) may partly be associated with an increased intake of dietary EE due to supplementation of soybean oil in the diets (SO and PSPSO diets). Fat intake of SO and PSPSO diets (94 and 92.4g/d) were two-fold higher than that in any of the other groups (41 and 42g/d). Furthermore, fat component of pomegranate by-product in experimental diets are mainly in the pulp and seed (108g/kgDM). PSP lipids and SO lipids contain mainly unsaturated FA, which are shown to be more digestible EE and might be involved in EE intake elevation. Contradiction report, negative effect of limited degree of activity and secretion of pancreatic lipase, co-lipase and bile lipids on absorption of lipids in ruminants, with high fat intake is reduced EE digestibility. Binding of the PSP phytophenolic compounds/tannins with bile salts, cholesterol and cholesterol ester may reduce fat absorption and increase faecal excretion [38] . But in this experiment shows unlimited degree of activity and secretion of pancreatic lipase, co-lipase and bile lipids on absorption of lipids in goat digestive tract. 
B. Production Performances of Goats
In Table V are presented the main productive results of goats in the experiment. Raw milk yield was rather high (2.25-2.3kg/day) and milk yield did not differ significantly between dietary treatments. The lack of response in milk yield among the different dietary treatments because animals produced milk and they were switched to a different diet every three weeks. And one of the most important factors in controlling milk yield was DMI, the milk yield increment in the current study (>2.2 kg/day) was partially responsible the maximum goats DMI of all diets (~1.6kg/day-1.7kg/day). Diet palatability might be partially responsible the maximum DMI of goats. High palatability of energy-dense high fat foods or oil inclusion in ration stimulate passive and active consumption and PSPs contain more than 10% crude fat. And in the current study, high CP levels of all diets had slightly enhanced milk production, but highly significant milk protein content and for milk production regulation.
Goats receiving the CON diet had the lowest contents of milk fat (31.2g/kg milk) and protein (29.9g/kg milk). Goats receiving the PSPSO diet had the highest contents of milk fat (34.2g/kg milk) and protein (32.4g/kg milk). Goats receiving the PSPSO diet had the highest yields of average daily 4% FCM (2145g/day), milk fat (80.4g/day) and protein (76.1g/day).
All diets, by the supplementation of pomegranate seed pulp or soybean oil in the experimental diets, did not affect (P>0. In the current study, however, it seems that the synchronization between N and maximum fiber degradation, NDF and ADF digestibility, is most important factor, which suggested a more efficient utilization of dietary N for milk protein secretion. There was a trend for improve N utilization and was sufficient to allow high milk protein production as a results of the PSPSO diet. Ruminal ammonia content for maximum digestion might have promoted the utilization of metabolizable energy of the PSPSO diet for enhancement of milk fat content (34.2g/kg milk) and yield (80.4g/day) or for fat constituent's in fat biosynthesis process by udder secretory cell of goat lactation than for BW increment. Intake of PSP may have led goats to deposit less body fat and then BW maintain. There is a passage evidence for the channeling of fatty acids. Lipoprotein lipase activity restraint of adipocyte cell helps to channel fatty acids away from adipose tissue into the udder.
The fat to protein ratio lower than 1.05 reflects milk fat depression, a dietary problem causing an energy imbalance, milk fat depression could then contribute to explain the trend for high concentrate level manipulation, abundant non-fibrous carbohydrates intake and inadequate cellulose and hemicellulose intake of CON goats. Goats with CON diet had the highest (P<0.05) NFC to NDF intake (1.23). The NFC to NDF ratio of CON diet for goats might be considered minimal for the risk of SARA.
The highest content (P<0.05) and yield (P<0.05) of milk fat and protein of goats in PSPSO diet may have associated with the appropriate of milk fat to protein ratio, dietary NFC to NFC ratio, NDF intake, NFC intake, EE intake and the NDF and ADF digestibility.
C. Production Efficiency, Somatic Cell Count and AntiOxidant Property of Milk
The mean of milk production efficiency, milk fat efficiency and somatic cell count of goat milk are shown in Table VI . Milk production efficiency (milk produced per unit DMI) was significantly influenced (P<0.049) by feeding PSP, SO and PSPSO diets compared with the CON diet.
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Milk fat efficiency (fat-corrected milk produced per unit DMI) was significantly influenced (P<0.050) by feeding PSPSO (1.35) diet compared with SO (1.30) diet and SO diet differs from PSP diet and PSP (1.26) diet differs from CON (1.18) diets. The highest efficiency of milk production and milk fat of goats were found in animals offer the dietary PSPSO.
Marginal response to ME intake provides useful information about the biological efficiency of milk fat yield. The average marginal FCM yield response to the CON diet, PSP diet, SO diet, and PSPSO diet allowance were 0.70, 0.75, 0.67, and 0.72 kgFCM per 1 Mcal increase in ME intake (P<0.05). Thus, ME derived from PSPSO in goat diet had tendency in improved nutrients digestibility (EE, NDF, ADF digestibility) throughout each period and had also shown marginal bioefficiency of yields more milk and FCM than ME derived from CON, PSP and SO in goat diets. SCC reduction (P=0.001) goat milk was found in animals offer the PSP and PSPSO diets. The dietary PSP antioxidant polyphenol-rich effect on goats' immune systems stimulation was expected, meaning that animals can be boosted their immunostimulatory by phytophenols &pharmaceuticals properties of dietary PSP. It may have promoted the goats' immunomodulatory response. [8] presented that supplementing polyphenols from pomegranate extracts to pre-weaned dairy calves improved lymphocyte function, which may have improved humoral and cell-mediated immunity. Concentrations of total phenols were not affected (P= 0.10) by all dietary treatments (Table VII) . However concentrations of flavonoids were increased (P=0.05) by the PSP and PSPSO diets. These results indicated the PSP and PSPSO diets lead to greater total phenols and total flanoids proportion of goat milk.
Similar to our results, [18] indicated increases in milk antioxidant activity in dairy cows fed concentrated pomegranate extract supplemented diet. Some research has indicated that increases in milk antioxidant activity in dairy goats fed diets containing pomegranate seed oil or linseed oil [16] . [14] found that feeding pomegranate byproduct silage to growing lambs increased antioxidant activity of meat. [17] showed that the increased PSP in the goat kid diet increased total antioxidant activity of muscle.
There is beneficial advantage of PSP for a source of antioxidants, total flanoids or total phenols, to bypass the rumen when animals are fed polyunsaturated fatty acid soybean oil. The highest flanoids/phenolics in milk of goats fed the PSP or PSPSO diets were a result of increased absorption of flanoids/phenolics antioxidant from the gastrointestinal tract and were transferred of these compounds into milk (1.37 mgQE/l, 1.40 mgQE/l), (8.2mgGAE/l, 8.4mgGAE/l) although, these antioxidant compounds were transferred in low milk proportion, but appropriate proportion between antioxidant compounds and those unsaturated FAs may be important [37] , thus, the PSPSO and PSP animals were producing the highest oxidative stability milk.
Similarity, Pomegranate rind extract improved the oxidative stability and storage quality of Kalari and may be commercially exploited as a natural preservative in cheese products [39] . Regards to Thiobarbituric Reactive Substances (TBARS) as a measure of antioxidant activity, Butyrated Hydroxy Anisole (BHA), synthetic antioxidant, gave lower oxidation values than the natural antioxidants T tendency (0.05 < P < 0.10).
The method to solve the problem of the fraction of pomegranate processing waste, PSP, from mini-scale local enterprise, being rich in moisture and microflora loads, lead directly to environmental pollution. The discarded pomegranate, PSP by-product could potentially be used as a novo food resource for livestock production. Soybean oil inclusion, SO, in the goat ration could be increased milk fat.
The results are showing that use of PSPSO diet for animals increased fat content, fat yield and oxidative stability of goat milk and lead to greater income & profitability.
IV. CONCLUSION
The results of the present study demonstrated that all of diets did not affect goat's body change, DM intake and protein intake. Combination of the dried pomegranate seed pulp at 120g/kgDM and soybean oil at 50g/kgDM (the PSPSO diet) increased intake of crude fat, cell wall and contained a sufficient concentration of available total nonstructural carbohydrates for maximum digestion without negatively affecting goats nutrient digestibility and productivity.
The PSPSO diet increased milk fat yield and content, protein yield and content, and the 4% fat-corrected milk yield of dairy goats. The highest efficiency of milk production and milk fat and milk flanoids antioxidant capacity improvement were found in animals offer the PSPSO diet. The PSPSO diet also decreased somatic cell count of raw milk. And although milk yield efficiency, somatic cell count of milk, milk flanoids of PSP diet did not differ significantly from of PSPSO diet and milk yield efficiency of SO diet did not differ significantly from of PSPSO diet. Only use of pomegranate seed pulp or only soybean oil in diet did not affected for reaching higher nutrient digestibility and goat productivity.
Conclusion, the combination of pomegranate seed pulp and soybean oil (PSPSO) can used in the goat feed for enhancement of goat production. Additionally, our findings show, high quality of milk; flanoids antioxidant; oxidative stability, the highest efficiency of milk yield, milk fat and responsibility of marginal fat-corrected milk yield of goats were found in animals offer the dietary Pomegranate Seed Pulp and Soybean Oil (PSPSO).
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